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Bed bugs and their relatives (order Cimicidae) are
all blood-sucking insects that feed on animals [1].
The genus Cimex comprises two main species that
are human ectoparasites: C. lecturalius (common
bedbug) and C. hemipterus (tropical bedbug). The
latter has a larger spectrum of hosts, including
birds and bats. The geographic distribution of
bedbugs is worldwide. They are cosmopolitan
and may be found in or near nests and roots as
well as in houses. Human infestation had been
decreasing during the second part of the twenti-
eth century, but a recent increase has occurred
over several years, especially in North America
and Western Europe, and may be due to interna-
tional trade and travelling. It affects underprivi-
leged social classes, but also people using
collective installations (hotels, dormitories, couch-
ettes or bunks). The main symptom is cutaneous
lesions. Several symbiotic bacteria are usually
detected in bed bugs (especially some from the
genus Wolbachia) and their pathogenic role as a
vector is suspected in inducing hepatitis B and
American trypanosomiasis (also called Chagas
disease) [2]. The goal of this study was to explore
the eventual presence of pathogen bacteria in bed
bugs, using the opportunity provided by a recent
outbreak in French warships in the Mediterra-
nean harbour of Toulon.
Bed bugs were collected from bunks in six ships
(Cdt Bouan, Cdt Ducing, Cassard, Jules Verne, Somme
and Surcouf) and stored in 70% ethanol.We carried
out the taxonomic identiﬁcation of insects and then
we explored the presence of bacteria belonging to
three different genera using previously described
PCRmethods: screening of the Citrate synthase and
OmpA genes for the detection of Rickettsia spp., of
the ITS2 gene for Bartonella spp. and of the rrS gene
for Anaplasma spp.
Eighteen bed bugs were collected (10 in Cdt
Ducing, two each in Jules Verne, Cassard and
Somme, one each in Surcouf and Cdt Bouan). All
were C. lectularius. The genome of Rickettsia or
Bartonella bacteria was not found in the samples.
However, Wolbachia spp. was detected in 13
insects (eight in Cdt Ducing, two in Jules Verne
and Cassard, one in Surcouf). An Anaplasma-like
bacterium was reported in the bed bug collected
in the ship Surcouf that was already positive for
Wolbachia spp. It is related very closely to a
bacterium recently identiﬁed in the tick Ixodes
ricinus: ‘Candidatus Midichloria mitochondrii’
(99% rrS gene sequence homology). The phylo-
genetic tree of Anaplasmataceae based on rrS
sequences included this bacterium and the new
one detected in our survey is presented in
Fig. 1.
Our results conﬁrm that Wolbachia spp. is a
frequent commensal of bed bugs (13 ⁄ 18). The
association may be a symbiosis in which this
endocellular proteobacterium may play a role in
the digestive and reproductive functions of bed
bugs [3]. Thus an indirect and alternative strategy
of ﬁghting against bed bugs could consist of
killing Wolbachia spp., because they may be
necessary for the survival of the bugs. ‘Candidatus
Midichloria mitochondrii’ is a commensural bac-
terium of invertebrates, already described in ticks
[4,5]. Previous studies showed that it is transmit-
ted transovarially and is prevalent in the female
tick. It presents the rare characteristic of being
localised in mitochondria. It does not appear to be
pathogenic for humans.
Complementary investigations are under way
in order to better characterise the taxonomic
position of this new bed bug bacterium, and to
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investigate the potential transmission of this agent
to humans.
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Fig. 1. Phylogenetic tree of Anaplas-
mataceae based on rrS sequences
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